1 24                          PRELIMINAR Y.
angle whose arc Is equal to "radius J~
Degree, or ninetieth part of a right angle, and its successive subdivisions into sixtieths called Minutes^ Seconds, Thirds, etc. The division of the right angle into 90 degrees is convenient because it makes the half- angle of an equilateral triangle (sin"1 1) an integral number (30) of degrees. It has long been universally adopted by all Europe. The decimal division of the 'right angle, decreed by the French Republic when it successfully introduced other more sweeping changes, utterly and deservedly failed.
The division of the degree into 60 minutes and of the minute into 60 seconds is not convenient; and tables of the circular functions for degrees and hundredths of the degree are much to be desired. Meantime, when reckoning to tenths of a degree suffices for the accuracy desired, in any case the ordinary tables suffice, as 6' is •£§ of a degree.
The decimal system is exclusively followed in reckoning by radians. The value of two right angles in this reckoning is 3'i4i59--- , or tr. Thus v radians is equal to 180°. Hence i8o°-:-7ris 57°'29578 ... , or 57° 17' 44" -8 is equal to one radian. In mathematical analysis, angles are uniformly reckoned in terms of the radian,
358. The practical standard of time is the Siderial Day, being the /period, nearly constant1, of the earth's rotation about its axis (-5 237). j From it is easily derived the Mean Solar Day, or the mean interval which elapses between successive passages of the sun across the meridian of any place. This is not so nearly as the former, an abso-,lute or invariable unit; secular changes in the period. of the earth's
1 In our first edition of our larger treatise it was stated that Laplace had calculated from ancient observations of eclipses that the period of the earth's rotation about its axis had not altered by Trnnfannr °f itself since 720 B.C. In § 830 it was
Pointed  out   that   this  conclusion  is overthrown  by   farther information  from hysical Astronomy acquired in the interval between, the printing of the two sections, in virtue of a correction( which Adams had made as early as 1863 upon Laplace's dynamical investigation of an acceleration of the moon's mean motion, produced by the Sun's attraction, showing that only about half of the observed .acceleration of the moon's mean motion relatively to the angular velocity of the earth's rotation was accounted for by this cause.    [Quoting from the first edition, §830.]    "In 1859 Adams communicated to Delaunay his final result: — that at ."the end of a century the moon is $"'j before the position she would have, ."relatively to a meridian of the earth, according to the angular velocities of the "'two motions, at the beginning of the century,  and   the  acceleration  of the 'moon's motion truly calculated from the various disturbing causes then recog-' 'nized.    Delaunay soon after verified  this result : and about the beginning of '1866 suggested that the true explanation may be a retardation of the earth's • eolation by tidal friction.    Using this  hypotR'esis, and allowing for the conse-*c]uent retardation of the moon's mean motion by tidal reaction (g 176), Adams, 'in an estimate which he has communicated to us, founded on the rough as-'sumption that the parts of the earth's retardation due to solat and lunar tides 'are as the squares of the respective tide-generatmg forces,   finds 22" as the 'error by which the earth would in a century get behind a perfect clock rated 'at the beginning of the century.    If the retardation of rate giving this integral, 'effect were uniform (§ 32), the earth, as a timekeeper, would be going slower 'by '22 of a second per year m the middle, or '44 of_a_second peryear_at_the 'end, than at the beginning of a century."                                  ""^